Regulation of myocardial function by histidine-rich, calcium-binding protein.
Impaired sarcoplasmic reticulum (SR) Ca release has been suggested to contribute to the depressed cardiac function in heart failure. The release of Ca from the SR may be regulated by the ryanodine receptor, triadin, junctin, calsequestrin, and a histidine-rich, Ca-binding protein (HRC). We observed that the levels of HRC were reduced in animal models and human heart failure. To gain insight into the physiological function of HRC, we infected adult rat cardiac myocytes with a recombinant adenovirus that contains the full-length mouse HRC cDNA. Overexpression (1.7-fold) of HRC in adult rat cardiomyocytes was associated with increased SR Ca load (28%) but decreased SR Ca-induced Ca release (37%), resulting in impaired Ca cycling and depressed fractional shortening (36%) as well as depressed rates of shortening (38%) and relengthening (33%). Furthermore, the depressed basal contractile and Ca kinetic parameters in the HRC-infected myocytes remained significantly depressed even after maximal isoproterenol stimulation. Interestingly, HRC overexpresssion was accompanied by increased protein levels of junctin (1.4-fold) and triadin (1.8-fold), whereas the protein levels of ryanodine receptor, calsequestrin, phospholamban, and sarco(endo)plasmic reticulum Ca-ATPase remained unaltered. Collectively, these data indicate that alterations in expression levels of HRC are associated with impaired cardiac SR Ca homeostasis and contractile function.